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not  associated  with  a  higher  risk  of  mental  retardation.  Therefore  the  high  doses  of  Tardyl® 
associated with the high risk for mental retardation may be due to the interaction of its three drug 
components.
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trials  on  pregnant  women.  The  second  type  of  data  set 
is associated with analytical epidemiological studies and/










  Thus  the  self-poisoning  model  of  pregnant  women 
based on the Budapest Registry of Self-poisoned Patients12 
offers a unique approach for studying the potential tera-
togenic  and  fetotoxic-neurotoxic  effects  of  drugs  on  the 
fetuses.  Of  1 044  self-poisoned  pregnant  women,  411 
delivered live-born infants between 1960 and 1993, and 
of  these 411  children,  367  (89.3%) were  evaluated  for 
health  status,  in particular  congenital  abnormalities,  birth 
weight and post-conceptional age, cognitive status as well 
as behavioral development.10 
This  paper  summarizes  the  data  of  27  children  who 
were born to mothers who used the combination of amo-



















The  study  included  three  steps.  First,  self-poisoned 
pregnant women were  identified  among  female  patients 
in  the Department of Toxicological  Internal Medicine, Ko-
rányi Hospital, and  their pregnancies were  confirmed by 
gynecological  examination.  Each  self-poisoned  pregnant 
































ing  their  miscarriages  and  still-  and  live-births  (including 
birth weight and gestational age) were medically record-
ed in their discharge summaries because all deliveries and 
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and psychometric examination at our institute.
Thirdly,  all  exposed  children  and  their  sibs/siblings 
were examined by a pediatrician, medical geneticist and 




rious medical  consequences  to  the  children). Chromosome 
evaluation (karyotyping) was undertaken for children with 
multiple  defects  and/or mental  retardation.  The diagno-
sis of fetal alcohol syndrome (FAS) was based on a semi-
quantitative  score.13  Autopsy  records  were  available  for 
the  evaluation  of  deceased  children.  The  cognitive  de-
velopment  of  children was measured  by  the  help  of  the 
Hungarian Developmental Test14 used routinely in Hungary. 
Children were  classified  into 4 groups according  to  their 
intelligence  quotient  (IQ):  1)  above mean  (110-120  IQ), 
2) mean (90-109  IQ), 3) under mean (70-89  IQ) and 4) 
mental  retardation  (less  than 70  IQ). There were  two di-
agnostic criteria of mental retardation: (i) less than 70 IQ 
, and (ii) children were not able to attend  normal primary 
school.15  All  exposed  children  with  suspected  mental  re-
tardation were followed until school age, when they were 





















The  major  methodological  challenge  was  to  find  ap-
propriate  controls  for  exposed  children,  and  finally  we 










































pregnancy  (based  upon  socioeconomic  reasons  affecting 
their unplanned and unwanted pregnancies; in addition to 
the suspected teratogenic effects of the drugs used for their 
suicide  attempts),  18  pregnancies  ended  in  fetal  death 








who  attempted  suicide  because  of  a  larger  proportion 





was  a  2.8-  and  18.5-fold  higher  rate  of  smokers  and 
regular/hard  drinkers,  respectively,  among  self-poisoned 
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data  of  birth  outcomes  of  the  27  exposed  children  and 
their 46 unexposed sibs are shown in (Table 2). These data 
were  available  for  all  exposed  children  and  unexposed 
sibs. Two exposed children (7.4%) had congenital abnor-













































Table 1: Main variables of 27 pregnant women who attempted suicide during pregnancy with Tardyl® (amobarbital 125 mg, glutethimide 125 
mg, promethazine 7.5 mg in one tablet) alone or with other drugs and delivered live-born babies, and a reference sample of Hungarian pregnant 






Age, yr (mean, S.D.) 22.4 5.4 25.4 4.9 t=2.9; P=0.004
Birth order (mean, S.D.) 1.6 0.9 1.7 0.9 t=0.9; p=0.35
Married (%) 63.0 96.1 X21=79.7 P<0.0001
Socioeconomic status (%)
High 7.4 38.0




Smoker (%) 51.9 18.9* -
Regular/hard drinker (%) 29.6 1.6* -
*These figures were based on a sub-sample in which 3,022 mothers were visited at home and data were obtained by cross interview of family mem-
bers29
Table 2: Comparison of birth outcomes in exposed children born to pregnant women who attempted suicide with Tardyl® during pregnancy and 
in their unexposed sibs
Variables Exposed children (N=27) Unexposed sibs (N=46) Comparison
Categorical No. % No. % OR 95% CI
Congenital  abnormalities 2 7.4 2  4.4 1.8 0.2 – 13.9
 Mental retardation 8 29.6 0 0.0 X21=79.3 p<0.0001
Low birth weight (less than 2500 g) 4 14.8 7 15.2 1.0 0.3 – 3.8
Preterm birth (less than 35th week) 6 22.2 8 17.4 1.6 0.6 – 5.5
Quantitative Mean S.D. Mean S.D. t = p =
Birth weight (g) 2,883 55 2,895 67 0.10 0.94
Pregnancy age (wk)   36.4 2.8 36.8 2.9 0.08 0.79
Bold numbers show significant association  
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karyotypes;  the other  two  children were without any vis-





mothers  attempted  suicide  in  two  different  pregnancies 
(Figure 1). The mother of these two exposed children was 
not  a drinker,  but was a  heavy  smoker and  her  children 















sibs  (Table 4).  The  calculated mean  IQ was  lower  in  ex-
posed children than in their unexposed sibs. The timing of 
suicide  attempts  showed  that  the  high  doses  of  Tardyl® 
were  associated  with  a  high  risk  for  mental  retardation 
when exposure occurred between the 14th and 20th post-
conceptional weeks,  i.e.  in  the  second  trimester  of  preg-
nancy (Table 5).










Behavioral  scales  also  showed  some  differences  be-
tween exposed children and unexposed sibs (Table 4). Of 
eight mentally retarded exposed children, five had severe 








Figure 1: Family tree of two exposed children born to a mother who attempted suicide with Tardyl® in their two pregnancies.
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group  exposed  to  promethazine  was  mentally  retarded 
but the boy had a genetic X -linked fragile X chromosome. 
Table 7  shows  the maternal  characteristics  in  these  study 
groups. The drinking and smoking habits during the study 
pregnancy were not significantly different in the three com-




Table 3: Data of exposed children with mental retardation and moderate behavioral deviation
Period/
Number



















I/41 30 Yes* 20 M 2,650 39 0 (0) 65 46,XY 15 Tardyl
phenobarbital
I/86 40 0 20 M 2,000 33 Undescended 
testicles (0)
60 46,XY 13 Tardyl®
II/29 20 AA 18 F 2,850 35 0 (NE) 65 NE 6 Tardyl®
II/81 30 AA 18 M 2,550 36 0 (NE) 55 NE 6 Tardyl®
II/107 40 0 14 F 2,750 37 0 (NE) 65,
70
NE 6 Tardyl®
III/107 20 AA 17 F 2,550 37 0 (enamel 
hypoplasia)
55 46,XX 6 Tardyl®









60 46,XX 6 Tardyl®
Moderate behavioral deviation
II/91 20 0 21 F 2,400 31 0 (NE) 85 NE 6 Tardyl®




85 46,XX 6 Tardyl®
* Valeriana compsitaR (Phenobarbital 600 mg + Valeriana 3.000 mg).                                 AA= alcohol abuse and suicide attempt together
M= Male, F= Female      FAS= Fetal alcohol syndrome    NE= no examination
Continue table 3: Data of exposed children with mental retardation and moderate behavioral deviation  
Behavioral deviation Mother Remarks ***
Age(yr) Drinking Smoking (cig/d) Health
Severe 21 0 40 Repeated suicide 6 sibs: one of them I/86**, another sib: 115 IQ
NE 24 0 40 Repeated suicide 6 sibs: one of them I/41**, another sib: 115 IQ
Severe 19 Regular 20 - EC in foster home, 1 sib
Severe 19 Regular 20 - EC in foster home, no sib
Mild 28 0 0 - 2 sibs, one: 100 IQ
Severe 18 Regular 30 Repeated suicide 1 sib
Moderate 25 Hard 20 Panic disorder 2 sibs: 100 IQ, 85 IQ
Severe 22 Regular 10 - 2 sibs
Moderate 24 0 20 - 2 sibs: 100 IQ; 85 IQ
Moderate 22 Regular 0 - 2 sibs, one: 100 IQ
** Glutethimide 2.500 mg                      *** See Figure 1
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Discussion










Table 4: Comparison of cognitive status and behavioral scale in exposed children born to pregnant women who attempted suicide with Tardyl® 
during pregnancy and in their unexposed sibs  










Above mean (110-120) 3 4 Normal 4 9
Mean (90-109) 7 12 Mild 4 6
Under mean (70-89) 4 4 Moderate 3 1
Mental retardation(less than 70) 8 0 Severe 5 0




Distribution X23 = 8.3        p=0.03
Table 5: Association between the occurrence of different categories of cognitive status in exposed children and the time of suicide attempts with 
Tardyl® according to pregnancy age periods, in addition distribution of different categories of cognitive status in exposed children and their sibs 





Pregnancy age periods (wk) Self-poisoned pregnant women
7  12 
(N=8)
13  24 
(N=13)











No. No. No. No. No. No. No.
Above mean 1 0 2 3 4 0 0
Mean 5 0 2 7 9 0 3
Under mean 0 3 1 1 1 3 3
Mental retardation 0 8 0 3 0 5 0
Subtotal * 6 11 5 14 14 8 6
IQ,     Mean 100.3 69.5 103.0 95.4 103.2 82.5 92.5






Table 6: Occurrence of mental retardation, in addition to the distribution of cognitive status with mean IQ and behavioral scale in exposed chil-










No. % No. % No. % No. %
 Mental retardation (instead of MR) 0 0.0 0 0.0 1* 3.1 8 29.6
Cognitive status
     Above mean 0 0.0 1 7.7 5 20.0 3 13.6
     Mean 9 81.8 10 76.9 13 52.0 7 31.8
     Under mean 2 18.2 2 15.4 6 24.0 4 18.2
     MR 0 0.0 0 0.0 1* 4.0 8 36.4
  Subtotal 11 100.0 13 100.0 25 100.0 22 100.0
  IQ, mean ± S.D. 96.4 ± 8.4 100.4 ± 10.8 98.4 ± 11.2 82.2 ± 20.0
Behavioral scale
Normal 5 62.5 8 72.7 11 55.0 4 25.0
     Mild 2 25.0 2 18.2 9 45.0 4 25.0
     Moderate 0 0.0 1 9.1 0 0.0 5 31.3
     Severe 1 12.5 0 0.0 0 0.0 5 31.3
  Subtotal 8 100.0 11 100.0 20 100.0 16 100.1
*His brother was also mentally retarded; mental retardation of this sib pair was caused by X-linked fragile X chromosome
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unexposed sibs. The intrauterine fetal development based 
on pregnancy aged specific birth weight also did not show 




cial  schools. Mental  retardation did  not  occur among 46 






















Several  environmental  agents  induce  congenital  ab-
normality syndromes (such as FAS, fetal rubella, varicella, 
hydantoin,  valproate,  methylmercury  effect,  iodine  de-
ficiency,  etc)  and  these  syndromes  include both  structural 
defects  and mental  retardation.  In  this  study we  did  not 
find  structural  defects  in  the  eight  exposed  children who 




Low  birth  weight  and/or  preterm  birth  is  associated 
with a higher  rate of mental  retardation and behavioral 
deviation.15  Of  eight  exposed  children  with  mental  re-



















in his brother born  to  the  same mother. Exposed children 

















potentiated  drug  interactions.23,24 Glutethimide  can  stimu-
late hepatic microsomal enzyme production, thus self-induc-
tion of  its own metabolites, and has  frequent  interactions 
with other drugs (e.g., oral anticoagulants) and alcohol.25
Another  important  argument  for  the  potential  neuro-
toxic effect of  Tardyl®  is  that  its association with mental 
retardation  in  the exposed children occurred when preg-
nant women attempted suicide with Tardyl® between the 
14th  and  20th  post-conceptional  weeks  of  pregnancy. 
Table 7: Comparison of maternal characteristics of pregnant women who attempted suicide with amobarbital, glutethimide and promethazine (i.e. 









Age, yr (mean, S.D.) 22.8 6.1 26.1 7.5 22.9 5.3 22.4 5.4
Birth order (mean, S.D.) 1.5 0.8 2.0 1.3 1.9 1.2 1.6 0.9
Married (%) 50.0 50.0 53.1 63.0
Socioeconomic status (%)
     High 7.1 12.5 9.4 7.4
     Medium 35.7 37.5 37.5 22.2
     Low 57.1 50.0 53.1 70.4
Smoker (%) 57.1 43.8 62.5 51.9
Regular/hard drinker (%) 21.4 31.3 18.8 29.6
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classical  teratogenic,  i.e.  congenital  abnormality  inducing 
effect  of  high  doses  of  a  combination  of  amobarbital, 
glutethimide and promethazine (a popular hypnotic drug, 
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